Vasodilatory N-methyl-D-aspartate receptors are constitutively expressed in rat kidney.
N-methyl-D-aspartate receptor (NMDA-R) is an amino acid receptor and membrane calcium channel. NMDA-R is activated by binding of coagonists, L-glutamine and L-glycine. In the brain, calcium entry via NMDA-R activates type I nitric oxide synthase (NOS I). The kidney also contains NOS I and vasodilates in response to L-glycine. In this study, NMDA-R mRNA was demonstrated in rat kidney cortex by reverse transcriptase-PCR and cDNA sequencing. NMDA-R protein was demonstrated in kidney cortex by immunoblotting. To study the functional role of renal NMDA-R, renal hemodynamic effects of NMDA-R inhibition were assessed in rats using a blocker of the NMDA calcium channel (75 mg/kg MK-801 intraperitoneally) or an inhibitor of glycine binding to NMDA-R (30 mg/kg 5,7-dichlorokynurenic acid intraperitoneally). Renal blood flow was measured by perivascular pulse Doppler. GFR was measured by 3H-inulin clearance. Measurements were made before and during glycine infusion. Both NMDA-R antagonists caused renal vasoconstriction and attenuated the renal vasodilatory response to glycine infusion. These effects were not mediated by the renal nerves. The glycine response was not inhibited by aortic snare used to mimic the effects of NMDA-R inhibitors on basal renal blood flow. NMDA-R are expressed in kidney cortex, where they exert a tonic vasodilatory influence and may account for the vasodilatory response to glycine infusion.